Keywords: power system, available transfer capability (ATC), FACTS, UPFC, transient stability, optimal power flow In recent years it has been necessary to open the available capacity of transmission network to the third party due to open access to transmission systems for transaction in the deregulated environment. Transmission lines are limited resources, which have various physical constraints such as thermal capacity, stability, voltage limits. Available Transfer Capability (ATC) is limited by such constraints. To transfer more power through the network, investment of new transmission line and control equipment is necessary. However, the cost of new transmission lines is very expensive. In addition, there is a problem of right of way.
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With recent development of power electronics technology, power system stability enhancement and optimal power flow (OPF) control by using Flexible AC Transmission System (FACTS) devices have so far been studied. The FACTS devices to relieve such multiple constraints can also make it possible to enhance ATC without construction of new transmission lines. Though transmission system reinforcement is essential in the long term in order to maintain reliability in spite of deregulation, it is expected that the progress of the power electronics technology will make the cost of FACTS devices much cheaper than that of such transmission lines.
In this paper, a new method for improving transient stability by using Unified Power Flow Controller (UPFC), one of FACTS devices which is composed of two inverters, Static Synchronous Compensator (STATCOM) and Static Synchronous Series Compensator (SSSC), is proposed.
Then the proposed method is applied to an OPF control method by using UPFC for relieving multiple constraints. The new OPF method is used for enhancement of ATC taking into account stability constraints as well as overload and steady-state stability constraints. The optimal controller of UPFC is designed to improve transient stability as well as steady-state stability, and the operating parameters of UPFC are also determined to alleviate transmission line congestions. From an economic viewpoint, the OPF problem is formulated to minimize total capacity of inverters of UPFC.
The proposed method is examined with single UPFC installation in 10-machine 47-bus system. ATC without UPFC and ATC with UPFC in one wheeling case (G6→L43) are shown in Table 1 . The transition of inverter capacity in its case is graphed in Fig. 1 . It is made clear that ATC is enhanced by relieving not only static constraints such as .transmission line congestions but also dynamic constraints such as steady-state stability and transient stability by UPFC controlled based on the proposed OPF method. With recent development of power electronics technology, power system stability enhancement and optimal power flow control by using Flexible AC Transmission System (FACTS) devices have so far been studied. The FACTS devices to relieve multiple constraints can also make it possible to enhance Available Transfer Capability (ATC) without construction of new transmission lines. In this paper, a new method for improving transient stability by Unified Power Flow Controller (UPFC) is proposed. Then the proposed method is applied to an OPF control method by using UPFC for relieving multiple constraints. The new OPF method is used for enhancement of ATC taking into account Transient stability constraints as well as overload and steady-state stability constraints. The OPF problem is formulated to minimize total capacity of inverters of UPFC. Effectiveness of the proposed method is shown by numerical examples for IEEJ East-10-machine test system. 
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